(19) 



J 




(12) 



EuropSisches Paterrtamt 
European Patent Office 
Off ice europgen des brevets (11) EP 0 919 857 A2 

EUROPEAN PATENT APPLICATION 



(43) 


Date of publication: 


(51) int. CI. 6 : G03B 42/02 




02.06.1999 Bulletin 1999/22 




(21) 


Application number: 98120754.1 




(22) 


Date of filing: 02.11.1998 




(84) 


Designated Contracting States: 


(72) Inventors: 


at dc ph CY DP DK ES Fl FR GB GR IE IT U LU 


• Hayakawa, Kazushi 




MCNLPT SE 


Hino-shi, Tokyo (JP) 




Designated Extension States: 


• Ishimitsu, Yoshiyuki 




AL LT LV MK RO SI 


Hino-shi, Tokyo (JP) 






• Tsuda, Takao 


(30) 


Priority: 1 0.1 1 .1 997 JP 3071 77/97 


Hino-shi, Tokyo (JP) 


21.11.1997 JP 321178/97 






26.1 1 .1997 JP 324407/97 


(74) Representative: 






Henkel, Feiler, HSnzel 


(71) 


Applicant: KONICA CORPORATION 


Mdhlstrasse 37 


Tokyo (JP) 


81675 Munchen (DE) 



(54) Radiographic image reading apparatus 

(57) An apparatus for reading a radiographic image 
is provided with a holding section for holding a medium 
taken out from a cassette, wherein the medium has a 
recording surface on which the radiographic image is 
stored, the hold section holding the medium such that 
the orientation of the recording surface is substantially 
vertical; and a reading section for reading the radio- 
graphic image on the recording surface of the medium 
held by the holding section, thereby obtaining radio- 
graphic image information from the recording surface. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a radiographic image reading apparatus wherein a storage phosphor plate is 
taken out of a cassette containing flat and storage phosphor plates which have been subjected to radiographing, and 
radiographic images recorded on the storage phosphor plate are read. 

[0002] TOKKAIHE! No. 9-68765 discloses a radiographic image reading apparatus taking out a storage phosphor 
sheet from a portable cassette containing storage phosphor sheets which have been subjected to radiographing, and 
reading radiographic images recorded on the storage phosphor sheet wherein a plurality of cassettes are arranged to 
be set horizontally, the storage phosphor sheet mentioned above is taken out of any cassette set, and the storage phos- 
phor sheet thus taken out is bent to be conveyed to an image reading section so that radiographic images recorded on 
the storage phosphor sheet may be read at the image reading section. 

[0003] Further, TOKKAIHE! No. 8-122946 discloses a technology wherein there are provided a cassette stacker 
which can accommodate plural sets of cassettes each containing a flat and storage phosphor plate subjected to radio- 
graphing so that the storage phosphor plate may be vertical and sends a cassette in succession to the taking out posi- 
tion, a plate holding section which can take out aforesaid storage phosphor plate in the vertical direction from the 
cassette sent to the taking out position in the cassette stacker and can hold it, and an image reading section which 
reads radiographic images recorded on the storage phosphor plate through laser scanning, and the plate holding sec- 
tion which is holding the storage phosphor plate is moved in the vertical direction, and the image reading section reads 
radiographic images recorded on the storage phosphor plate held by the plate holding section. 
[0004] In the radiographic image reading apparatus described in TOKKAIHE I No. 9-68765, however, it has been dif- 
ficult to read radiographic images accurately, because the storage phosphor plate is bent to be conveyed and it tends 
to be damaged accordingly, and the storage phosphor plate has a restriction that it needs to be of a flexible film type. 
25 [0005] Further, it has been cleared that the technology described in TOKKAIHE I No. 9-68765 has a problem that a 
conveyance path forms a curved surface which makes the storage phosphor plate to be jammed easily and makes a 
loss of expensive storage phosphor plates to be caused easily. In addition, it is difficult to convey the rigid and flat stor- 
age phosphor plate along the curved conveyance path from the portable cassette containing the rigid and flat storage 
phosphor plate. Further, since plural cassettes are set to be stacked vertically in plural steps so that each cassette may 
be horizontal, a large space for the operations to set cassettes is required in the outskirts of the position of installation, 
and when a large-sized storage phosphor plate is also made to be capable of being read, a large floor space is required 
[0006] On the other hand, the technology described in TOKKAIHE I No. 8-122946 has a problem that it is impossible 
to take out a storage phosphor plate from the cassette and to read radiographic images recorded on the storage phos- 
phor plate until the cassette is sent to the taking out position, and interruption processing can not be conducted. Further 
problem is that the apparatus is of a complicated structure and expensive, which is caused by the mechanism wherein 
the cassette stacker sends plural cassettes set simultaneously and intermittently and thereby sends plural cassettes to 
the taking out position in succession. 

[0007] An object of the invention is to make it unnecessary to bend the storage phosphor plate to convey it, and to 
make the floor space of the apparatus small, which are resulted from consideration of the problems stated above. 
[0008] An object of the invention is to make the space in the outskirts of the installation position in the horizontal direc- 
tion unnecessary while making interruption processing possible without providing a conveyance path having the curved 
surface which easily causes jam of the storage phosphor plate, and to make the cassette stacker to be of a simple struc- 
ture and to be inexpensive, while avoiding a large floor space even when a large-sized storage phosphor plate is made 
to be capable of being read. 

[0009] Further object of the invention is to make the structure of a cassette stacker simple and to make the cassette 
stacker inexpensive while making interruption processing possible without providing a conveyance path having the 
curved surface which easily causes jam of the storage phosphor plate, and to make stable and accurate image reading 
for a long time to be easy. 

[001 0] Another object is to avoid a large floor space in the case where plural cassettes can be set, the storage phos- 
phor plate can be taken out from any cassette set, and radiographic images recorded on the storage phosphor plate 
can be read, and further to shorten the total time necessary for reading radiographic images recorded on the storage 
phosphor plate. 

[001 1] Fig. 30 is a structural perspective view of a radiographic image reading apparatus in the prior art. 
[001 2] In the drawing, on the upper part of the apparatus, there is provided cassette stacker section 1 001 on which a 
plurality of cassettes 1002 each having therein a rigid medium having thereon accumulated radiographic images are 
set. 

[0013] Inside the lower portion of the apparatus, there are provided an image reading section which reads radio- 
graphic images on the medium and a medium conveyance section which takes a medium out of the cassette positioned 
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at extracting position A of cassette stacker section 1 002, then conveys rt to an image reading section, and returns the 
medium finished in terms of reading to cassette 1002 positioned at the extracting position A. 
[0014] Cassette stacker section 1001 is arranged to drive cassette 1002 which is set to slide it in the direction of arrow 
B in the drawing so that the cassette 1 002 containing the medium to be read may be positioned at the extracting posi- 

s tionA. ^ ^ „ 

[00151 In the radiographic image reading apparatus having the aforesaid structure, however, when the cassette 
stacker section 1001 to be driven to slide in the direction of arrow B is exposed from the apparatus, there is a fear that 
a part of the human body is drawn in a gap of cassettes 1002 set when the cassette stacker section 1001 slides. 
[0016] It is therefore necessary to provide a cover which covers the cassette stacker section 1001 . 

io [001 7] However, when this cover is provided, operations to open and close the cover are necessary when setting cas- 
sette 1 002 on the cassette stacker section 1 001 . or when taking the cassette 1 002 out of the cassette stacker section 
1001, which worsens an operation. 

[001 8] With reference to Fig. 31 showing a front structural diagram and Fig. 32 showing a right side structural diagram 
in Fig. 31 . an overall structure of a conventional radiographic image recording/reading apparatus will be explained. 
75 [0019] In these drawings, the numeral 1001 represents a the cassette stacker section 1001 in whichthree racks 1012, 

1013 and 1014 are formed vertically, and cassettes 1002. 1003 and 1004 each having therein a medium on which radi- 
ographic images are accumulated are respectively set on the racks 1012, 1013 and 1014. 

[0020] Incidentally, the cassette stacker section 1001 is arranged so that cassettes 1002, 1003 and 1004 which are 
different each other in terms of size can be set as shown in the drawing. 

20 [0021 ] On the lower portion of the cassette stacker section 1 001 , there is provided image reading section 1 005 which 
reads radiographic images on a medium in each of cassettes 1002. 1003 and 1004. Further, between the cassette 
stacker section 1001 and the image reading section 1005. there is provided medium conveyance section 1006 which 
takes a medium out of either cassette among set cassettes 1 002. 1 003 and 1 004, then conveys it to image reading sec- 
tion 1005 and conveys the medium finished in terms of reading to the cassette. 

25 [0022] On the upper portion of the cassette stacker section 1 001 . there are arranged operation section 1 007 through 
which ON/OFF for the apparatus, selection of cassettes and various image processing are conducted, and display sec- 
tion 1008 which displays radiographic images read by image reading section 1005 and the state of the apparatus. 
[0023] As shown in Fig. 33 displaying a structural diagram representing a cassette stacker section in Fig. 31 viewed 
from the upper part, each of cassettes 1002. 1003 and 1004 set respectively on the racks 1012, 1013 and 1014 of the 

so cassette stacker section 1001 is set to be in contact with plane A which is an inner plane for the racks 1012. 1013 and 

1014 in the drawing and side B which is a right hand side for the racks 1012, 1013 and 1014. 

[0024] On the central portion on the front of the cassette stacker section 1001 , there is formed a cutout 1010 which 
makes it easy to take out a small-sized cassette, namely, cassettes 1003 and 1004 in the present conventional exam- 
ple. 

35 [0025] However, the radiographic image recording/reading apparatus stated above has following problems. 

(1) Since the operation section 1007 and the display section 1008 are provided on the upper portion of the cassette 
stacker section 1001 , it is required to turn eyes upon the upper portion after setting cassettes 1002. 1003 and 1 004 
on the cassette stacker section 1 001 to operate on the operation section 1 007. or to confirm images on the display 

40 section 1008, which represents a poor operation. 

(2) Cassettes 1 002, 1 003 and 1 004 are to be set so that they may be set with the inner side of the apparatus serv- 
ing as a reference side, namely, they come in contact with inner plane A of racks 1012, 1013 and 1014. 

[0026] Therefore, as shown in Fig. 32. when setting small-sized cassette 1003 on rack 1013 located between rack 
45 1012 and rack 1014 on which large-sized cassettes 1002 and 1004 are respectively set, or when taking out small-sized 
cassette 1003 set on rack 1013, it is inconvenient to operate. 

[0027] The invention has been achieved in view of the problems stated above, and its object is to provide a radio- 
graphic image recording/reading apparatus allowing easy operations. 

so SUMMARY OF THE INVENTION 

[0028] The above objects are attained by a radiographic image reading apparatus having the following structures. 
[0029] An apparatus for reading a radiographic image, has 

55 a holding section for holding a medium taken out from a cassette, wherein the medium has a recording surface on 
which the radiographic image is stored, the hold section holding the medium such that the orientation of the record- 
ing surface is substantially vertical; and 

a reading section for reading radiographic image on the recording surface of the medium held by the holding sec- 
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tion, thereby obtaining radiographic image information from the recording surface. 

[0030] The above apparatus, further has a stacker on which the cassette is placed, wherein the holding section takes 
the medium out from the cassette placed on the stacker. 

[0031] The above apparatus, further has a display section provided close to the stacker in a substantially horizontal 
direction and for displaying the radiographic image information. 

[0032] Furthermore, the above objects can be attained by a radiographic image reading apparatus having the follow- 
ing preferable structures. 



10 (1) A radiographic image reading apparatus having therein a cassette setting section capable of setting a portable 
cassette containing a flat and storage phosphor plate subjected to radiographing so that a plane of the storage 
phosphor plate may be almost in parallel with the vertical direction, and an apparatus main body which takes the 
storage phosphor plate out of the cassette set at the cassette setting section, and reads radiographic images 
recorded on the storage phosphor plate while a plane of the storage phosphor plate thus taken out is almost in par- 

15 allel with the vertical direction. 

Due to the invention described in Item 1, it is not necessary to bend the storage phosphor plate to convey it, 
and a floor space for the apparatus can be small, because radiographic images recorded on the storage phosphor 
plate are read while the storage phosphor plate taken out is left to be in the vertical direction. 

(2) The radiographic image reading apparatus described in Item 1 , wherein a cassette is set on the cassette setting 
section so that the longitudinal direction of the storage phosphor plate may be in the vertical direction, and the 
apparatus main body reads radiographic images recorded on the storage phosphor plate by making a laser beam 
to scan almost in the horizontal direction while moving the storage phosphor plate in the direction which is almost 
vertical. 

Due to the invention described in Item 2, a floor space for the apparatus can be small because the longitudinal 
direction of the storage phosphor plate is in the vertical direction, the scanning direction of the laser beam is in the 
lateral direction of the storage phosphor plate because the scanning direction of the laser beam is almost in the hor- 
izontal direction, and the deflecting angle of the laser beam is small and difference of image quality between the 
central portion and peripheral portion on the image plane is small, whereby it is possible to properly read radio- 
graphic images recorded on the storage phosphor plate. 

(3) The radiographic image reading apparatus described in Item 2, wherein the apparatus main body reads radio- 
graphic images recorded on the storage phosphor plate by making the laser beam to scan almost in the horizontal 
direction while taking out almost in the vertical direction the storage phosphor plate from the cassette that is set on 
the cassette setting section. 

Due to the invention described in Item 3, it is possible to read quickly radiographic images recorded on the stor- 
35 age phosphor plate. 

(4) The radiographic image reading apparatus described in Item 1 or Item 2. wherein the apparatus main body 
reads radiographic images recorded on the apparatus main body reads radiographic images recorded on the stor- 
age phosphor plate by making the laser beam to scan almost in the horizontal direction while loading the storage 
phosphor plate almost in the vertical direction in the cassette set on the cassette setting section. 

Due to the invention described in Item 4, it is posstole to load quickly in the cassette the storage phosphor plate 
on which the radiographic images recorded thereon have been read. 

(5) A radiographic image reading apparatus to take out a storage phosphor plate from a portable cassette contain- 
ing a flat and storage phosphor plate subjected to radiographing and to read radiographic images recorded on the 
storage phosphor plate, wherein there are provided, when a certain direction in the horizontal plane is called an X- 
direction, a cassette stacker in which plural cassettes can be set side by side so that the storage phosphor plates 
may be almost perpendicular to the X-direction and different each other in terms of position in the X-direction, a 
plate holding section which, due to its capability to move at least in the X-direction, can take out the storage phos- 
phor plate almost in the vertical direction from any cassette set in the cassette stacker and hold it, and an image 
reading section which reads radiographic images recorded on the storage phosphor plate that is held by the plate 

so holding section. 

In the invention described in Item 1, the cassette stacker is one wherein plural cassettes can be set side by 
side so that the storage phosphor plates may be almost perpendicular to the X-direction and different each other in 
terms of position in the X-direction, and a plate holding section is one which, due to its capability to move at least 
in the X-direction, can take out the storage phosphor plate almost in the vertical direction from any cassette set in 
the cassette stacker and hold it. Therefore, a large floor space is not required even when arranging so that a stor- 
age phosphor plate having a large area can also be read, and a large space for the operation to set a cassette in 
the vicinity of the installation position in the horizontal direction is not required, and it is further possible to make the 
structure of the cassette stacker and plate holding section simple and to make them to be inexpensive. Further 
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since the image reading section reads radiographic images recorded on the storage phosphor plate that is held by 
the plate holding section, it is possible to conduct interruption processing wherein a storage phosphor plate is taken 
out of the cassette set newly and images are read from the storage phosphor plate, even when some cassettes not 
yet read are already set under the condition that a conveyance path having a curved surface which easily causes 
a jam of the storage phosphor plate is not provided. 

(6) The radiographic image reading apparatus described in ftem 5, wherein the image reading section is one to 
read radiographic images recorded on the storage phosphor plate by causing a laser beam to scan in the direction 
that is almost perpendicular to the X-direction, and the image reading section reads radiographic images recorded 
on the storage phosphor plate after the plate holding section holding the storage phosphor plate and the image 
reading section are moved relatively at least in the X-direction and are set at the prescrtoed relative positions in the 
X-direction. 

The invention described in Item 6 make it easy to set at the prescribed relative position required by laser scan- 
ning. 

(7) A radiographic image reading apparatus to take out a storage phosphor plate from a portable cassette contain- 
ing a flat and storage phosphor plate subjected to radiographing and to read radiographic images recorded on the 
storage phosphor plate, wherein there are provided, when a certain direction in the horizontal plane is called an X- 
direction, a cassette stacker in which plural cassettes can be set a plate holding section which, due to its capability 
to move at least in the X-direction. can take out the storage phosphor plate from any cassette set in the cassette 
stacker and hold it, and an image reading section which reads radiographic images recorded on the storage phos- 
phor plate that is held by the plate holding section, by causing a laser beam to scan in the direction that is almost 
perpendicular to the X-direction, and the image reading section reads radiographic images recorded on the storage 
phosphor plate after the plate holding section holding the storage phosphor plate is moved at least in the X-direc- 
tion and is set at the prescribed positions in the X-direction. 

In the invention described in Item 7, the cassette stacker is one wherein plural cassettes can be set side by 
side, and the plate holding section is one which, due to its capability to move at least in the X-direction, can take 
out the storage phosphor plate from any cassette set in the cassette stacker and hold it. Therefore, it is possible to 
make the structure of the cassette stacker simple and to make it to be inexpensive. Further, since radiographic 
images recorded on the storage phosphor plate that is held by the plate holding section are read after the plate 
holding section holding the storage phosphor plate is moved in the X-direction and is set at the prescribed position 
in the X-direction, it is possible to take out a storage phosphor plate from the cassette set newly and to conduct 
interruption processing for reading images from the storage phosphor plate, even when some cassettes not yet 
read are already set under the condition that a conveyance path having a curved surface which easily causes a jam 
of the storage phosphor plate is not provided. Further, since the image reading section is fixed in the X-direction, it 
is easy to arrange so that accurate image reading can be conducted stably for a long time. 

Since the plate holding section takes the storage phosphor plate out of the cassette set in the cassette stacker 
and holds it, it is possible to use a moving mechanism for moving at least in the X-direction and a moving mecha- 
nism for moving at least in the X-direction for holding the storage phosphor plate for an image reading section fixed 
in the X-direction to read radiographic images and for setting it at the prescribed position in the X-direction in com- 
mon. Due to this, it is possible to make the structure simple. 

(8) A radiographic image reading apparatus to take a storage phosphor plate from a portable cassette containing 
a flat and storage phosphor plate subjected to radiographing and to read radiographic images recorded on the stor- 
age phosphor plate, wherein there are provided, when a certain direction in the horizontal plane is called an X- 
direction. a cassette stacker in which plural cassettes can be set side by side so that the storage phosphor plates 
may be almost perpendicular to the X-direction and different each other in terms of position in the X-direction, a 
plate holding section which, due to its capability to move at least in the X-direction, can take out the storage phos- 
phor plate from any cassette set in the cassette stacker and hold it, and an image reading section which reads, 
through laser scanning, radiographic images recorded on the storage phosphor plate that is held by the plate hold- 
ing section, by causing a laser beam to scan in the direction which is almost perpendicular to the X-direction. and 
the image reading section reads radiographic images recorded on the storage phosphor plate after the image read- 
ing section is moved at least in the X-direction and is set at the prescribed relative position in the X-position against 
the plate holding section. 

in the invention described in Item 8, a cassette stacker is one in which plural cassettes can be set side by side 
so that the storage phosphor plates may be almost perpendicular to the X-direction and different each other in 
terms of position in the X-direction, and a plate holding section, due to its capability to move at least in the X-direc- 
tion, can take out the storage phosphor plate from any cassette set in the cassette stacker and hold it. a large floor 
space is rot required even when arranging so that a storage phosphor plate having a large area can also be read, 
and the cassette stacker can be made simple in terms of structure and inexpensive in terms of cost. Further, since 
the reading section is one wherein it reads radiographic images recorded on the storage phosphor plate held by the 
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plate holding section, after the image reading section is moved in the X-direction and then is set at the prescribed 
relative position in the X-direction against the plate holding section, it is possible to shorten the total time required 
for reading radiographic images recorded on one storage phosphor plate by moving the image reading section in 
the X-direction while the plate holding section is taking out the storage phosphor plate. 

s (9) The radiographic image reacfing apparatus described in either one of Kern 5 - Item 9, wherein the plate holding 

section loads the storage phosphor plate holding radiographic images obtained through reading by the image read- 
ing section in either cassette set in the cassette stacker. 

Due to the invention described in Item 9. it is possible to take out a storage phosphor plate from any cassette 
set in the cassette stacker by means of one plate holding section, and to load the storage phosphor plate in either 

io cassette set in the cassette stacker, which makes the structure simple. 

(10) A radiographic image reading apparatus equipped with a cassette stacker section which is protruded from an 
apparatus and has therein plural cassettes each containing a rigid medium on which radiographic images are accu- 
mulated, an image reading section provided inside an apparatus, and with a medium conveyance section which is 
provided inside an apparatus, and takes out a medium from a cassette set in the cassette stacker section, then con- 

is veys it to the image reading section, and sends the medium which has been read back to the cassette stacker sec- 
tion, wherein the medium conveyance section moves to the aimed cassette out of plural cassettes set in the 
cassette stacker, then engages with a longer side of the medium in the cassette, then moves in the direction of the 
shorter side of the medium, and takes the medium out of the cassette. 

Since the medium conveyance section provided inside an apparatus moves to the aimed cassette in the cas- 
20 sette stacker section and takes out the medium in the cassette, a movable portion is not exposed to be out of the 
apparatus. Therefore, an enclosure to cover the movable portion is not required, resulting in easy operation. 

When taking out a medium from a cassette, the medium is taken out in the direction of its shorter side, which 
leads to reduction of the time to take out. 

Further, the medium conveyance section can convey the medium stably by engaging with the longer side of the 
25 medium. 

(11) The cassette mentioned above is set in the aforesaid cassette stacker section with its longer side extending 
almost horizontally. ^ 

The cassette is set in the cassette stacker section with its longer side extending almost horizontally, namely, 
with its shorter side being almost vertical, which can make the height of the cassette stacker section low. 
30 (12) The image reading section stated above is composed of a main scanning section which conducts main scan- 
ning on the medium in the direction of its shorter side, and of a sub-scanning mechanism driving section which 
drives the aforesaid main scanning section in the direction of the longer side of the medium. 

Since the main scanning section scans the medium in its shorter side direction, it is possible to make a scan- 
ning optical system small, which leads to a small-sized apparatus and a low cost thereof. 
35 (13) A ball screw is used in the sub-scanning mechanism driving section stated above. 

Employment of the ball screw which is less resistant reduces speed unevenness in the sub-scanning direction, 
and makes it possible to obtain excellent images. 

(14) A linear motor is used in the sub-scanning mechanism driving section. 

Employment of the linear motor makes the mechanism to convert rotary motion into linear motion to be unnec- 
40 essary, which leads to cost reduction. 

(15) A radiographic image recording/reading apparatus having therein a cassette stacker section in which a cas- 
sette containing a medium having thereon accumulated radiographic images is set, an image reading section which 
reads the radiographic images on the medium, a medium conveyance section which takes out a medium from the 
cassette set in the cassette stacker section, then conveys the medium to the image reading section, and sends the 

45 medium which has been read through back to the cassette stacker section, and a display section which displays 
images obtained through reading by the image reading section, wherein the display section and the cassette 
stacker section are arranged side by side in the direction which is almost horizontal. 

Owing to the display section and the cassette stacker section arranged side by side in the direction which is 
almost horizontal, when confirming images on the display section after setting a cassette in the cassette stacker 

so section, less movement of eyes is required, which leads to easy operation. 

(16) A touch panel is provided on a display screen of the display section. 

Owing to the touch panel provided on the display screen of the display section, operations for an apparatus can 
be done on the display screen. Therefore, when operating the apparatus after setting a cassette in the cassette 
stacker section, less movement of eyes is required, which leads to easy operation. 
55 (17) The touch panel stated above is of an optical system wherein it responds to interception of light. 

Compared with a resistive film system and an analog capacity coupling system which require a film provided 
on the display screen, no film is required and transmittance on the display screen is excellent accordingly. 
(18) A cassette to be set in the cassette stacker section is set with this side of the apparatus serving as a reference 
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side. 

[0033] Owing to the cassette which is set with a reference of this side of the apparatus, it is easy to set and take out 
a small-sized cassette, which leads to easy operation. 

5 

(Explanation of terminology) 

[0034] Herein, the medium is a medium capable of storing radioactive rays having passed through an object The 
medium can stores the radioactive rays at least for a moment The medium is a medium containing a semiconductor 
io detector, a stimulative phosphour and so on and is an intermediate medium from which the radiographic image is con- 
verted into electric signals. 

[0035] A reading surface of a medium is a surface adapted to face the reading section. 

[0036] A storage phosphor plate is a plate having a layer of a storage phosphor. It is preferable that the storage phos- 
phor plate is a flat plate which is highly rigid. It is preferable, in particular, that a base board of the plate is of a material 
rs such as a metal, ceramic and f toer reinforced resin. The storage phosphor is one which accumulates energy based on 
radiation transmissivity distribution of a subject for a dose of radiation irradiated from a radiation generating source, and 
forms a latent image. A preferable storage phosphor is a stimulating phosphor. 

[0037] It is preferable that the storage phosphor plate is one wherein a layer of a storage phosphor is provided on a 
support through gas phase sedimentation or coating. The layer of a storage phosphor is preferably shielded or covered 

20 by a protection member to avoid an environmental harmful influence or damage. 

[0038] In the present invention, a cassette means a portable cassette containing therein a flat and storage phosphor 
plate subjected to radiographing. In the present invention, a cassette setting section is one wherein cassettes can be 
set so that planes of storage phosphor plates may be almost in parallel with each other in the vertical direction. 
[0039] Further, in the present invention, the apparatus main body is one which takes out the storage phosphor plate 

25 almost in the vertical direction from the cassette set in the cassette setting section, and reads radiographic images 
recorded on the storage phosphor plate while the storage phosphor plate is kept to be almost vertical. 
[0040] It is preferable from the viewpoint of various aspects such as simple structures and small-sized apparatuses 
that planes of the storage phosphor plates contained respectively in plural cassettes set in the cassette setting section 
are almost in parallel with each other. In this case, it is preferable that there is provided a plate holding section which 

30 can hold the storage phosphor plate which is taken out of the cassette set in the cassette setting section. It is preferable 
that the plate holding section can take out to hold the storage phosphor plate contained in the cassette from any cas- 
sette which is set by moving at least in the direction that is perpendicular to the plane of the storage phosphor plate, 
and can load in any cassette that is set the storage phosphor plate which the plate holding section is holding. 
[0041] In the invention, the X-direction is one direction in the horizontal plane, while Y-direction is a direction perpen- 

35 dicular to the X-direction in the horizontal plane, and an angle between the X-direction and the Y-direction, an angle 
between the vertical direction and the X-clirection and an angle between the vertical direction and the Y-direction all rep- 
resent a right angle. 

[0042] With regard to a relative movement at least in the X-direction between the image reading section and the plate 
holding section, a movement of the image reading section at least in the X-direction, and a movement of the plate hold- 
40 ing section at least in the X-direction, a movement having moving components in the X-direction is enough, and a diag- 
onal movement upwards having moving components in the X-direction and a diagonal movement downwards having 
moving components in the X-direction, for example, are also acceptable. 

[0043] Though the image reading section is preferably fixed, it may also be of a type wherein the image reading sec- 
tion moves. In addition, though the image reading section is preferably one wherein radiographic images recorded on 
45 the storage phosphor plate are read through laser scanning, it may also be of a type wherein radiographic images 
recorded on the storage phosphor plate are read through another method. 

[0044] As a type to read radiographic images recorded on the storage phosphor plate through laser scanning, there 
are given a type wherein main scanning by a laser beam is conducted in the vertical direction and sub-scanning is con- 
ducted by moving an image reading section and a storage phosphor plate relatively in the horizontal direction which is 
so in parallel with a plane of the storage phosphor plate, and a type wherein main scanning by a laser beam is conducted 
in the horizontal direction which is in parallel with a plane of the storage phosphor plate, and sub-scanning is conducted 
by moving an image reading section and a storage phosphor plate relatively in the vertical direction, to which the inven- 
tion is not limited. 

[0045] In the type wherein main scanning by means of a laser beam is conducted in the vertical direction and sub- 
55 scanning is conducted by moving an image reading section and a storage phosphor plate relatively in the horizontal 
direction that is in parallel with a plane of the storage phosphor plate, movement accompanied by load of gravity is not 
required. Therefore, stable sub-scanning can be conducted, and it is easy to make images read to be excellent, which 
is preferable. As a type to conduct sub-scanning by moving an image reading section and a storage phosphor plate rel- 
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atively in the horizontal direction (hereinafter referred to as Y-direction) that is in parallel with a plane of the storage 
phosphor plate, there are given a type (shown also in an embodiment) wherein sub-scanning is conducted by fixing 
plate holding section 4 and moving image reading section 5 in the Y-direction as shown in Fig. 20, and a type wherein 
sub-scanning is conducted by fixing image reading section 5 and moving plate holding section 4 which holds storage 

5 phosphor plate 12 in the Y-direction as shown in Fig. 21. to which the invention is not limited. 

[0046] As a type to conduct main scanning in the Y-direction by means of a laser beam and to conduct sub-scanning 
by moving an image reading section and a storage phosphor plate relatively in the vertical direction, there are given a 
type wherein sub-scanning is conducted by fixing image reading section 5 and by moving storage phosphor plate 12 
held by plate holding section 4 in the vertical direction as shown in Fig. 22, and a type wherein sub-scanning is con- 

10 ducted by fixing plate holding section 4 holding a storage phosphor plate and by moving image reading section 5 in the 
vertical direction as shown in Fig. 23, to which the invention is not limited. 
[0047] Now, types shown in Fig. 20 - Fig. 23 will be explained. 

[0048] In the type (shown also in an embodiment) wherein sub-scanning is conducted by fixing plate holding section 

4 and by moving image reading section 5 in the Y-direction as shown in Fig. 20, the image reading section 5 conducts 
15 main scanning MS by means of a laser beam in the vertical direction, and to begin with, in the first place (S1), plate 

holding section 4 moves at least in the X<Jirection and stops at the prescribed take-out position in the X-direction, and 
in the second place (S2), the plate holding section 4 takes out storage phosphor plate 12 at the prescribed take-out 
position in the X-direction and holds it, then, in the third place (S3), the plate holding section 4 moves at least in the X- 
direction and stops at the prescrfoed take-out position in the X-direction, and in the fourth place (S4) t image reading 

20 section 5 moves in the Y-direction and thereby conducts sub-scanning on the storage phosphor plate 12 when the plate 
holding section 4 holding the storage phosphor plate 12 is fixed, then, n the fifth place (S5), the plate holding section 4 
moves at least in the X-direction and stops at the prescribed loading position in the X-direction, and in the sixth place 
(S6), the plate holding section 4 makes erasing section 13 to erase residual images remaining on the storage phosphor 
plate 1 2 while loading the storage phosphor plate 1 2 in the cassette at the prescribed loading position in the X-direction. 

25 [0049] in the type wherein sub-scanning is conducted by fixing image reading section 5 and by moving plate holding 
section 4 in the Y-direction as shown in Fig. 21, the image reading section 5 is one to conduct main scanning MS by 
means of a laser beam in the vertical direction, and is fixed, and to begin with, in the first place (S1 1), plate holding sec- 
tion 4 moves at least in the X-direction and stops at the prescrfoed take-out position in the X-direction, and in the second 
place (S12), the plate holding section 4 takes out storage phosphor plate 12 at the prescribed take-out position in the 

30 X-direction and holds it, then, in the third place (S13), the plate holding section 4 moves at least in the X-direction and 
stops at the prescribed take-out position in the X-direction, and in the fourth place (S14), the plate holding section 4 
holding storage phosphor plate 12 moves in the Y-direction while keeping the reading position in the X-direction and 
conducts sub-scanning on the storage phosphor plate 12, then, in the fifth place (S15), the plate holding section 4 hold- 
ing the storage phosphor plate 12 moves in the Y-direction and thereby returns to the original position in the Y-direction, 

35 in the sixth place (S1 6), the plate holding section 4 moves at least in the X-direction and stops at the prescribed loading 
position in the X-direction, and in the seventh place (S1 7), the plate holding section 4 makes erasing section 1 3 to erase 
residual images remaining on the storage phosphor plate 1 2 while loading the storage phosphor plate 1 2 in the cassette 
at the prescribed loading position in the X<lirection. 

[0050] In the type wherein sub-scanning is conducted by fixing image reading section 5 and by moving storage phos- 
40 phor plate 12 held by the plate holding section 4 in the vertical direction as shown in Fig. 22, the image reading section 

5 is one to conduct main scanning MS by means of a laser beam in the Y-direction, and is fixed, and to begin with, in 
the first place (S21), plate holding section 4 moves at least in the X-direction and stops at the prescribed take-out posi- 
tion in the X-direction, and in the second place (S22), the plate holding section 4 takes out storage phosphor plate 12 
at the prescribed take-out position in the X-direction and holds it, then, in the third place (S23), the plate holding section 

45 4 moves at least in the X-direction and stops at the prescribed take-out position in the X-direction, and in the fourth 
place (S24), the storage phosphor plate 12 is subjected to sub-scanning when the plate holding section 4 holding stor- 
age phosphor plate 12 moves the storage phosphor plate 12 in the vertical direction while the plate holding section 4 is 
fixed, then, in the fifth place (S25), the plate holding section 4 holding the storage phosphor plate 12 returns the storage 
phosphor plate 12 to the original position in the vertical direction, in the sixth place (S26), the plate holding section 4 

so moves at least in the X-direction and stops at the prescribed loading position in the X-direction, and in the seventh place 
(S27), the plate holding section 4 makes erasing section 13 to erase residual images remaining on the storage phos- 
phor plate 12 while loading the storage phosphor plate 12 in the cassette at the prescribed loading position in the X- 
direction. 

[0051] in the type wherein sub-scanning is conducted by fixing plate holding section 4 holding storage phosphor plate 
55 1 2 and by moving image reading section 5 in the vertical direction as shown in Fig. 23, the image reading section 5 con- 
ducts main scanning MS by means of a laser beam in the Y-direction, and to begin with, in the first place (S31), plate 
holding section 4 moves at least in the X-direction and stops at the prescribed take-out position in the X-direction, and 
in the second place (S32). the plate holding section 4 takes out storage phosphor plate 12 at the prescribed take-out 
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position in the X-direction and holds it, then, in the third place (S3 3), the plate holding section 4 moves at least in the X- 
direction and stops at the prescribed take-out position in the X-direction, and in the fourth place (S34), the image read- 
ing section 5 conducts sub-scanning on the storage phosphor plate 1 2 by moving in the vertical direction when the plate 
holding section 4 holding the storage phosphor plate 12 is fixed, then, in the fifth place (S35), the plate holding section 
5 4 moves at least in the X-direction and stops at the prescribed loading position in the X-direction, and in the sixth place 
(S36), the plate holding section 4 makes erasing section 13 to erase residual images remaining on the storage phos- 
phor plate 12 while loading the storage phosphor plate 12 in the cassette at the prescribed loading position in the X- 
direction. 

[0052] Incidentally, in the examples stated above, all cassette stackers are represented by one wherein plural portable 
w cassettes each containing a flat and storage phosphor plate subjected to radiographing can be set side by side so that 
a plane of the storage phosphor plate contained may be vertical, and a plate holding section can take out the storage 
phosphor plate contained in the cassette from any cassette set in the cassette stacker in the vertical direction by moving 
in the direction (hereinafter referred to as X-direction) perpendicular to the plane of the storage phosphor plate, and can 
hold the storage phosphor plate, and it can further load the storage phosphor plate which is held in any cassette set in 
75 the cassette stacker by moving the storage phosphor plate in the vertical direction. However, the invention is not limited 
to the foregoing, and the type shown below, for example, is included in the invention, or the type to move obliquely or 
other types are included in the invention. 

[0053] For example, the type mentioned above may be one wherein plural portable cassettes each containing a flat 
and storage phosphor plate subjected to radiographing can be set side by side so that a plane of the storage phosphor 

20 plate contained may be vertical, and a plate holding section can take out the storage phosphor plate contained in the 
cassette from any cassette set in the cassette stacker in the Y-direction by moving in the X-direction and can hold the 
storage phosphor plate, and it can further load the storage phosphor plate which is held in any cassette set in the cas- 
sette stacker by moving the storage phosphor plate in the Y-direction, as shown in Fig. 24, and image reading section 
5 is one to conduct main scanning MS by means of a laser beam in the Y-direction, and to begin with, in the first place 

25 (S51), plate holding section 4 moves at least in the X-direction and stops at the prescribed take-out position in the X- 
direction, and in the second place (S52), the plate holding section 4 takes out storage phosphor plate 12 in the Y-direc- 
tion at the prescribed take-out position in the X-direction and holds it, in the third place (S53), the plate holding section 
4 moves at least in the X-direction and stops at the prescribed reading position in the X-direction, and in the fourth place 
(S54), the image reading section 5 conducts sub-scanning on the storage phosphor plate 12 by moving in the vertical 

30 direction when the plate holding section 4 holding the storage phosphor plate 12 is fixed, then, in the fifth place (S55), 
the plate holding section 4 moves at least in the X-direction and stops at the prescribed loading position in the X-direc- 
tion, and in the sixth place (S56), the plate holding section 4 makes erasing section 1 3 to erase residual images remain- 
ing on the storage phosphor plate 12 while loading the storage phosphor plate 12 in the cassette by moving it in the Y- 
direction at the prescribed loading position in the X-direction. 

35 [0054] The type mentioned above may further be one, for example, wherein plural portable cassettes each containing 
a flat and storage phosphor plate subjected to radiographing can be set side by side so that a plane of the storage phos- 
phor plate contained may be in the horizontal plane, and a plate holding section can take out the storage phosphor plate 
contained in the cassette from any cassette set in the cassette stacker in the Y-direction by moving in the vertical direc- 
tion and can hold the storage phosphor plate, and it can further load the storage phosphor plate which is held in any 

40 cassette set in the cassette stacker by moving the storage phosphor plate in the Y-direction, as shown in Fig, 25, and 
image reading section 5 is one to conduct main scanning MS by means of a laser beam in the Y-direction, and to begin 
with, in the first place (S61), plate holding section 4 moves at least in the vertical direction and stops at the prescribed 
take-out position in the vertical direction, and in the second place (S62), the plate holding section 4 takes out storage 
phosphor plate 12 in the Y-direction at the prescribed take-out position in the vertical direction and holds it, in the third 

45 place (S63), the plate holding section 4 moves at least in the vertical direction and stops at the prescribed reading posi- 
tion in the vertical direction, and in the fourth place (S64), the image reading section 5 conducts sub-scanning on the 
storage phosphor plate 12 by moving in the X-direction when the plate holding section 4 holding the storage phosphor 
plate 12 is fixed, then, in the fifth place (S65), the plate holding section 4 moves at least in the vertical direction and 
stops at the prescribed loading position in the vertical direction, and in the sixth place (S66), the plate holding section 

so 4 makes erasing section 1 3 to erase residual images remaining on the storage phosphor plate 1 2 while loading the stor- 
age phosphor plate 12 in the cassette by moving it in the Y-direction at the prescribed loading position in the vertical 
direction. 

[0055] In the invention, the erasing section is one to erase residual images remaining on a storage phosphor plate 
when loading the storage phosphor plate from which the radiographic images have been read at the image reading sec- 
55 tion into the cassette set in the cassette stacker, and the erasing section which is provided on the plate holding section 
is preferable. The type wherein the erasing section is provided on the plate holding section includes either a type 
wherein the erasing section is fixed on the plate holding section, or a type wherein the erasing section is provided on 
the plate holding section in a movable manner. 



9 



EP0919 857 A2 



[0056] As a fight source for the erasing section, there are given linear light sources such as a light emitting diode, a 
halogen lamp, a fluorescent lamp and a xenon lamp as a preferable example. However, the invention is not limited to 
the foregoing. Among these light sources, a fight emitting diode, a halogen lamp, a fluorescent lamp and a xenon lamp 
are preferable as a light source for the erasing section, and a light emitting diode, in particular, is preferable from the 
viewpoint of easy control of emission, quantity of emitted light and power consumption. Preferable examples of the 
material of such light emitting diode include GaP, GaAsP/GaP and GaA1 As to which, however, the invention is not lim- 
ited. The fight emitting diode having a wavelength of emitted light ranging from 600 nm to 770 nm is preferable. 



BRIEF DESCRIPTION OF THE DRAWINGS 



[0057] 



Fig. 1 is a schematic structure diagram of a radiographic image reading apparatus in the embodiment 

Fig. 2 is a control block diagram of a radiographic image reading apparatus in the embodiment. 

Fig. 3 is a perspective view showing how storage phosphor plate 12 is loaded in cassette 9 in the embodiment. 

Fig. 4 is a perspective view showing the state wherein storage phosphor plate 12 is drawn out cassette 9 in the 

embodiment. 

Fig. 5 is a plan view of cassette 9 in the embodiment. 

Fig. 6 is a plan view showing how storage phosphor plate 1 2 is loaded in cassette 9 in the embodiment. 
Fig. 7 is a side view of cassette 9 in the embodiment. 
Fig. 8 is a sectional view taken on line A - A in Fig. 5. 
Fig. 9 is a sectional view taken on line B - B in Fig. 5. 
Fig. 10 is a sectional view taken on line C - C in Fig. 5. 

Fig. 1 1 is a perspective view of a radiographic image reading apparatus in the embodiment. 
Fig. 12 is a front view of a radiographic image reading apparatus in the embodiment. 
Fig. 13 is a left side view of a radiographic image reading apparatus in the embodiment. 
Fig. 14 is a right side view of a radiographic image reading apparatus in the embodiment. 
Fig. 15 is a front view of a plate holding section of a radiographic image reading apparatus in the embodiment. 
Fig. 16 is a side view of a cassette clinch of a radiographic image reading apparatus in the embodiment 
Fig. 1 7 is a plan view of a cassette clinch of a radiographic image reading apparatus in the embodiment 
Fig. 18 is a side view of a sub-scanning section of a radiographic image reading apparatus in the embodiment. 
Fig. 1 9 is a front view showing an optical system of a main scanning section of a radiographic image reading appa- 
ratus in the embodiment 

Fig. 20 is a diagram showing a type to conduct sub-scanning by fixing plate holding section 4 and by moving image 
reading section 5 in the Y-direction. 

Fig. 21 is a diagram showing a type to conduct sub-scanning by fixing image reading section 5 and by moving plate 
holding section 4 holding storage phosphor plate 12 in the Y-direction. 

Fig. 22 is a diagram showing a type to conduct sub-scanning by fixing image reading section 5 and by moving stor- 
age phosphor plate 12 held by plate holding section 4 in the vertical direction. 

Fig. 23 is a diagram showing a type to conduct sub-scanning by fixing plate holding section 4 holding a storage 
phosphor plate and by moving image reading section 5 in the vertical direction. 
Fig. 24 is a diagram showing another type of the invention. 
Fig. 25 is a diagram showing still another type of the invention. 

Fig. 26 is a diagram to illustrate operations of a radiographic image reading apparatus in the embodiment. 

Fig. 27 is a schematic front section of a radiographic image reading apparatus in Example 3. 

Fig. 28 is a diagram to illustrate operations of a radiographic image reading apparatus in Example 3. 

Fig. 29 is a diagram to illustrate operations of a radiographic image reading apparatus in Example 4. 

Fig. 30 is a perspective view of a conventional radiographic image reading apparatus. 

Fig. 31 is a front structure diagram of a conventional radiographic image reading apparatus. 

Fig. 32 is a right side structure diagram in Fig. 31 . 

Fig. 33 is a structural diagram of a cassette stacker in Fig. 31 viewed from the upper part. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 



[0058] Concrete examples of the invention are shown below as an embodiment, but the invention is not limited to 
them. Though there are some decisive expression for terminology in the embodiment, they indicate preferable exam- 
pies of the invention and they do not limit the meaning of terminology and technical scope of the invention. 
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Embodiment 1 

[0059] A radiographic image reading apparatus in the present embodiment will be explained as follows, referring to 
Fig. 1 representing a schematic structure diagram of the radiographic image reading apparatus in the embodiment Fig. 
5 2 representing a control block diagram and Fig. 11 and Fig. 20 each representing a schematic perspective view 
(wherein the perspective is used). 

[0060] Incidentally, in the present embodiment, a lateral direction of apparatus main body 2 of radiographic image 
reading apparatus 1 is called X-direction, and a longitudinal direction of apparatus main body 2 of radiographic image 
reading apparatus 1 is called Ydirection. Therefore, the X-direction and Y-direction are two directions which intersect 
to each other at right angles on a horizontal plane, and an angle between the X-direction and the Y-direction is a right 
angle. 

[0061] The radiographic image reading apparatus 1 in the present embodiment is one which takes out storage phos- 
phor plate 12 from portable cassette 9 containing flat and storage phosphor plate 12 as a medium subjected to radio- 
graphing, and reads radiographic images recorded on the storage phosphor plate 12. On the apparatus main body 2 of 
75 radiographic image reading apparatus 1 in the present embodiment, there are provided cassette stacker 3, plate hold- 
ing section 4, image reading section 5, system control section 6 as a holding section, operation section 7 and power 
supply section 8. 

[0062] On the cassette stacker 3, a plurality of cassettes 9 each containing flat and storage phosphor plate 12 sub- 
jected to radiographing can be set side by side, in the manner that thr image surface of the storage phosphor plate 12 
20 contained is perpendicular to the X-direction, namely thr image surface of the storage phosphor plate 12 is in parallel 
with a plane formed by the vertical direction and the Y-direction, and each storage phosphor plate 12 is different from 
others in terms of position in the X-direction. 

[0063] The cassette stacker 3 has therein cassette stacker mechanism driving section 30 and cassette stacker control 
section 31 , and the cassette stacker control section 31 controls so that the cassette stacker mechanism driving section 
25 30 can take out the storage phosphor plate 12 from cassette 9 set in the cassette stacker 3 and can load the storage 
phosphor plate 12 into cassette 9 set in the cassette stacker 3 based on control signals coming from system control 
section 6. 

[0064] The plate holding section 4 can take out storage phosphor plate 12 in the vertical direction from any cassette 
9 set in the cassette stacker 3, and can hold it. 

30 [0065] The plate holding section 4 has therein plate holding section mechanism driving section 40 and plate holding 
section control section 41 , and the plate holding section control section 41 controls so that the plate holding section 
mechanism driving section 40 can take out the storage phosphor plate 12 from cassette 9 set in the cassette stacker 3 
and can load the storage phosphor plate 1 2 into cassette 9 set in the cassette stacker 3 and can move based on control 
signals coming from system control section 6. 

35 [0066] Image reading section 5 has therein sub-scanning section 50 and main scanning section 51 . The main scan- 
ning section 51 is one which conducts main scanning MS by a laser beam in the vertical direction and reads radio- 
graphic images recorded on storage phosphor plate 12 through laser scanning. The sub-scanning section 50 is one 
which makes the main scanning section 51 to move in the Y-direction for sub-scanning. 

[0067] The system control section 6 is equipped with main CPU 60, reading control section 61 , disk for system 62, 
40 disk for image 63 and board for interface (hereinafter referred to as l/F board) 65. To the main CPU 60. there are con- 
nected CRT 70 and touch panel 71 both on operation section 7, reading control section 61 of system control section 6, 
disk for system 62, disk for image 63 and l/F board 65. 

[0068] In the disk for system 62, there is stored s system program with which the main CPU 60 conducts overall con- 
trol, image processing, image transmission control and image control. In the disk for image 63, there are stored images 

45 sent from the reading control section 61 and images subjected to image processing. 

[0069] The main CPU 60 causes images sent from the reading control section 61 and images subjected to image 
processing to be stored in the disk for image 63 while developing system program stored in the disk for system 62 on 
an internal memory, and conducts overall control, image processing, image transmission and image control while read- 
ing images stored in the disk for image 63. 

so [0070] The reading control section 61 controls cassette stacker control section 31 , plate holcfing section control sec- 
tion 41 , sub-scanning section 50 and main scanning section 51 , then causes radiographic images recorded on storage 
phosphor plate 12 to be read through laser scanning, then receives image signals from the main scanning section 51 , 
and sends images thus read to the main CPU 50. 

[0071] The main CPU 60 is connected, through l/F board 65, to host computer 66, diagnostic equipment 67 and 
55 patient registration terminal 68 which are located outside apparatus main body 2. Thereby, the main CPU 60 transmits 
images to host computer 66. diagnostic equipment 67 and patient registration terminal 68 through l/F board 65. 
[0072] The operation section 7 has therein CRT 70 and touch panel 71, and the CRT 70 displays display images 
transmitted from the main CPU, while the touch panel 71 sends information related to direction input inputted through 
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touching by an operator to the main CPU 60. 

[0073] The main CPU 60 conducts overall control, image processing, image transmission and image control, based 
on information related to direction input sent from the touch panel 71 of the operation section 7, and transmits display 
images properly to CRT 70 for displaying necessary information on CRT 70. 

5 [0074] Then, when direction input including direction contents for designating either cassette 9 set in the cassette 
stacker 3 is conducted from operation section 7, system control section 6 controls plate holding section 4 holding stor- 
age phosphor plate 12 and image reading section 5 so that the plate holding section 4 may take out storage phosphor 
plate 12 in the vertical direction from cassette 9 designated by direction input from operation section 7 and may hold it. 
while the image reading section 5 may read radiographic images recorded on the storage phosphor plate 12 through 

io laser scanning. 

[0075] Namely, as shown in Fig. 20. the image reading section 5 moves in the X-direction, in the first place (SI), to 
the prescribed position in the X-direction where the plate holding section 4 can take out storage phosphor plate 12 in 
the vertical direction from cassette 9 designated by direction input from operation section 7, then, takes out the storage 
phosphor plate 12 in the vertical direction from cassette 9 designated by direction input from operation section 7 at the 

is prescribed position in the X-direction, and holds the storage phosphor plate 12 (S2), and in the third place (S3), the 
plate holding section 4 is made to move at least in the X-direction and to stop at the prescribed position in the X-direc- 
tion, then in the fourth place (s4), the plate holding section 4 holding the storage phosphor plate 12 is fixed, and the 
image reading section 5 is moved in the Y-direction, thereby, the storage phosphor plate 12 is subjected to sub-scan- 
ning, and the image reading section 5 reads radiographic images recorded on the storage phosphor plate 12 held by 

20 the plate holding section 4. 

[0076] Due to this, in cassette stacker 3, storage phosphor plate 12 is almost perpendicular to the X-direction, and 
plural cassettes 9 can be set side by side so that their positions in the X-direction may be different each other. There- 
fore, while taking the storage phosphor plate 12 out of one cassette 9, another cassette can be set at another setting 
position, which leads to improved work efficiency 

25 [0077] In addition to this, plate holding section 4 can take out storage phosphor plate in the vertical direction from any 
cassette 9 set in the cassette stacker 3, and can hold it. Therefore, even when arranging so that storage phosphor plate 
12 having a larger area may also be read, a larger floor space is not required, and no space is required in the periphery 
of the position of installation in the horizontal direction, and it hardly happens that the cassette 9 which is wrongly set 
is hit or something is thrown at it. 

30 [0078] Further, since the plate holding section 4 holding storage phosphor plate 12 and the image reading section 5 
have only to be moved in the X-direction and set at the prescribed relative position in the X-direction, it is technically 
easy to set at the prescribed relative position which is required by laser scanning. 

[0079] Further, since the image reading section 5 is fixed, it is easy to arrange so that accurate image reading can be 
performed stably for a long time. When reading images, the image reading section 5 is fixed, and the plate holding sec- 
35 tion 4 is moved relatively in the Y-direction for sub-scanning. Therefore, the sub-scanning does not require the move- 
ment accompanied by gravity load, and stable sub-scanning can be conducted, which easily makes read images to be 
excellent ones. 

[0080] It is further unnecessary to bend storage phosphor plate 1 2 to transport it, and only one image reading section 
5 is enough. 

40 [0081 ] In the fifth place (S5). when the image reading section 5 finishes reading radiographic images recorded on the 
storage phosphor plate 12 that is held by the plate holding section 4, the plate holding section 4 moves in the X-direction 
to the prescribed position in the X-direction where the storage phosphor plate 1 2 held by the plate holding section 4 can 
be conveyed to and loaded in the cassette 9 which had contained the storage phosphor plate 12 and is set in cassette 
stacker 3 in the vertical direction, and conveys, in the vertical direction, the storage phosphor plate 12 held from which 

45 the radiographic images thereon have been read by the image reading section 5 to the cassette 9 which had contained 
the storage phosphor plate 12 to contain the storage phosphor plate 12 in the cassette 9 (S6). 
[0082] Due to this, only one plate holding section 4 can load in any cassette 9 set in cassette stacker 3 the storage 
phosphor plate 12 which has been taken out, which makes the structure simple. 

[0083] On the top end portion of the plate holding section 4, there is provided erasing section 13. When the plate hold- 
so ing section 4 conveys, in the vertical direction, the storage phosphor plate 12 held from which the radiographic images 
thereon have been read by the image reading section 5 to the cassette 9 in which the storage phosphor plate 12 had 
been loaded, to load the storage phosphor plate 12 in the cassette 9, the erasing section 13 erases residual images 
remaining on the storage phosphor plate 12 from which the radiographic images thereon have been read by the image 
reading section 5. by irradiating erasing light on the storage phosphor plate 12. 
55 [0084] Due to this, both loading the storage phosphor plate 12 in cassette 9 and erasing residual images remaining 
on the storage phosphor plate 12 can be conducted simultaneously, which can shorten the cycle time for image read- 
ing. 

[0085] Next, cassette 9 used in radiographic image reading apparatus 1 will be explained in detail. 
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[0086] Cassette 9 containing therein storage phosphor plate 2 is structured as shown in Fig. 3 - Fig. 1 0. wherein Fig. 
3 is a perspective view showing how storage phosphor plate 12 is loaded in cassette 9, Fig. 4 is a perspective view 
showing the state wherein storage phosphor plate 12 is drawn out cassette 9, Fig. 5 is a plan view of cassette 9, Fig. 6 
is a plan view showing how storage phosphor plate 12 is loaded in cassette 9, Rg. 7 is a side view of cassette 9. Fig. 8 
is a sectional view taken on line A - A in Rg. 5, Fig. 9 is a sectional view taken on line B - B in Fig. 5. and Rg. 10 is a 
sectional view taken on line C - C in Fig. 5. 

[0087] Cassette 9 is composed of case halves 900 and 901 which are united solidly with their peripheral portions 
clamped with machine screws 902. On one side portion of the cassette 9, there is formed opening 903 through which 
storage phosphor plate 12 can be drawn out. 

[0088] The storage phosphor plate 12 has a stimulating phosphor layer. A stimulating phosphor is one of storage 
phosphors which accumulate energy in accordance with radiation transmissivity distribution of a subject for a quantity 
of radiation irradiated from a radiation generating source, and thereby form a latent image. On the storage phosphor 
plate 12, a stimulating phosphor layer is provided through gas phase sedimentation or coating. The stimulating phos- 
phor layer is shielded or covered by a protecting member so that the stimulating phosphor layer may be shielded from 
an adverse effect caused by environmental conditions or from damage. Examples of stimulating phosphors used 
include; 

M'X-aM"X 2 «blvrX 5 : cA 

(wherein, M' is at least one kind of an alkali metal selected from U, Na, K, Fib and Cs, M" is at least one kind of a divalent 
metal selected from Be, Mg, Ca, Sr, Ba, Zn, Cd, Cu and Ni, NT is at least one kind of halogen selected from Sc, Y, La, 
Ce Pr Nd Pm Sm, Eu t Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu f Al, Ga and In, A is at least one kind of a metal selected from 
Eu! Tb, Ce, Tm, Dy.Pr, Ho, Nd, Yb, Er, Gd, Sc, Lu, Sm, Y, Ti, Na, Ag ( Cu and Mg, and "a" represents values within a 
range of 0 < a < 0.5. "b" represents values within a range of 0 =i a < 0.5 and "c" represents values within a range of 0 < 
a<0.2), 2 

alkaline earth metal fluorohalide phosphor expressed with (Ba^.y Mg x Cay) FX : eEu 
(wherein. X is one of Br and CI, x, Y and e represent values satisfying respectively conditions of 0 < x+y < 0.6 . xy * 0 
and 10" 6 ^e^5x 10 2 ), and _ _ ^ ^ . , 

BaFX : xCe, yA (wherein, X is at least one of CIBr and I, A is at least one of In, TI, Gd, Sm and Zn, and x and y 
represent respectively 0 < x ^ 2x1 0' 1 and 0 < y < 5x1 0' 2 .) 

[0089] The storage phosphor plate 12 fixed on a rigid tray 904 located inside cassette 9, a pair of engagement pins 
905 are provided on the tray 904 corresponding to the portion other than an area where images are recorded, and these 
paired engagement pins 905 are penetrating through the storage phosphor plate 12. For the paired engagement pins 
905. there are provided guide holes 906a of guide plate 906, and cap 907 which covers openings is provided on the 
guide plate 906. 

[0030] Locking mechanism 908 is built in the cap 907, and locking by the locking mechanism 908 can be canceled 
through locking hole 909. Further, on the cap 907, there are provided a pair of levers 910, and these paired levers 910 
open and dose the cap 907 so that storage phosphor plate 12 is drawn out of or loaded in the cassette 9. 
[0091 ] Types and sizes of cassette 9 are shown in Table 1 . 

Table 1 



45 



SO 



Cassette Types 


Cassette size (mm) 
Height x Depth 


Thickness (mm) 


Weight (g) 


14 x 17 in. (345 x 430 mm size) 


383.5 x 459.5 


14 


2400 


14 x 14 in. (345 x 345 mm size) 


383.5 x 383.5 


1900 


10 x 12 in. (254 x 305 mm size) 


281.5x332.5 


1200 


8 x 1 0 in. (200 x 251 mm size) 


230.5x281.5 


900 


24x30 


267.5 x 327.5 


1200 


18 x 24 in. for mammography use 


194.5x267.5 


800 



[0092] On cassette 9, there is pasted identification seal 91 1 on which identification information of black and white is 
recorded. Through detection of the identification information on the identification seal 91 1 . types and sizes of cassette 
9 are detected, and erroneous loading in cassette stacker 3 is detected. 
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[0093] Though indication of upper and lower grid direction of cassette 9 depends on indication mark 91 2 for the upper 
or lower direction, it is also possible to arrange so that the upper or lower direction can be designated by loading the 
cassette 9 in the cassette stacker 3 with cap 907 facing downward. 

[0094] On the cassette 9. there is provided diagnosis record clip 913 on case half 900, and around the diagnose 
record clip 913, there is formed recessed portion 900a on the case half 900, and diagnosis records are held between 
the recessed portion 900a and the diagnosis record clip 913. 

[0095] Next, a cassette stacker, plate holding section 4, image reading section 5, system control section 6, operation 
section 7 and power supply section 8 which are provided on apparatus main body 2 of radiographic image reading 
apparatus 1 will be explained in detail. 

[0096] Fig. 11 is a perspective view of a radiographic image reading apparatus, Fig. 1 2 is a front view of a radiographic 
image reading apparatus. Fig. 13 is a left side view of a radiographic image reading apparatus, Fig. 14 is a right side 
view of a radiographic image reading apparatus, Fig. 1 5 is a front view of a plate holding section, Fig. 1 6 is a side view 
of a cassette clinch, Fig. 1 7 is a plan view of a cassette clinch, Fig. 18 is a side view of a sub-scanning section, and Fig. 
1 9 is a front view showing an optical system of a main scanning section. 

[0097] First of all, cassette stacker 3 is arranged at the right hand side on the upper portion of radiographic image 
reading apparatus 1 and has setting section 300 which is provided for every five slots. At the left hand side on the upper 
portion of the radiographic image reading apparatus 1 , there is arranged operation section 7, and cassette 9 can be set 
by loading it in cassette stacker 3 while conducting operations through the operation section 7, which makes operations 
to be easy. 

[0098] The setting section 300 is composed of guide section 301 and loading section 302. The guide section 301 is 
of a groove type and it extends to the loading section 302 to be formed so that it guides cassette 9 to the loading section 
302. The loading sections 302 contain and hold cassettes 9 at prescribed intervals. 

[0099] Light-lock shutter 303 shields the inside except when an operator sets cassette 9 and takes out cassette 9. 
[0100] The cassette stacker 3 is one wherein an operator sets cassette 9 by inserting it from this side while holding 
the cassette 9 vertically with its longer side being horizontal, and upon completion of setting the cassette 9, light-lock 
shutter 303 provided at an opening of the loading section 302 for each slot closes to prevent light from leaking through 
the periphery of the cassette. 

[01 01 ] On the cassette 9, there is pasted identification seal 91 1 so that an operator can identify the direction of loading 
the cassette and can identify the right side and the other side of the cassette. 

[01 02] it is posstole to take out cassette 9 from each slot except when reading is conducted, arid LED lamp 304 show- 
ing "in process of reading" is provided to prevent that cassette 9 is taken out by mistake. 

[0103] Plate holding section mechanism • driving section 40 provided on plate holding section 4 is structured as 
shown in Fig. 12, Fig. 15 or Fig. 17. 

[0104] Namely, the plate holding section mechanism • driving section 40 is supported on guide rails 401 and 402 each 
being provided on its upper and lower portions with supporting frame 400. These guide rails 401 and 402 are arranged 
in the direction perpendicular to cassette 9 loaded in cassette stacker 3. A lower end portion of the supporting frame 
400 is fixed to conveyance belt 403 which is arranged at the lower portion, and the conveyance belt 403 is driven by 
conveyance motor 404, whereby the supporting frame 400 moves along the guide rails 401 and 402. 
[0105] On the upper portion of the supporting frame 400, there is attached erasing section 13. As an erasing light 
source of the erasing section 13, two 300-watt halogen lamps (driving voltage: 90 V), for example, are used, and the 
moving speed of storage phosphor plate 1 2 in the course of erasing is 10.5 mm/sec which, however, is variable depend- 
ing on image recording on the storage phosphor plate 12. The halogen lamp is an erasing light source which is lit to 
project erasing light on the storage phosphor plate 12 to erase residual images. This erasing of residual images is pro- 
jecting erasing light on the storage phosphor plate 1 2, and it means scanning by a laser beam and discharging of resid- 
ual radiation energy on the storage phosphor plate 12 after reading. 

[0106] On the supporting frame 400, there is provided guide shaft 410 vertically, and cassette clinch 41 1 is mounted 
on the guide shaft 410 to be movable vertically. The cassette clinch 41 1 is attached to conveyance belt 405 arranged 
vertically, and the conveyance belt 405 is driven by conveyance motor 406 arranged at the lower position of the sup- 
porting frame 400, thus, the cassette clinch 41 1 moves vertically along the guide shaft 410. Further, on the supporting 
frame 400, there is provided holding roller 407 which prevents the storage phosphor plate 12 from falling and holds an 
end portion outside an image recording area on the storage phosphor plate 12. 

[0107] On the cassette clinch 41 1 , there are provided, inside supporting member 41 2, a pair of arms 413 each being 
capable of rotating around supporting pin 414 which serves as a fulcrum. Claw sections 413a provided on tips of the 
paired arms 413 are capable of engaging with a pair of levers 910 provided on cap 907 of cassette 9, while the paired 
arms 41 3 are urged respectively by springs 41 7 so that base portions 41 3b may constantly be in contact with pin 41 5a 
on cam 415. 

[0108] The cam 415 is rotated by driving motor 416. When the cam 415 is rotated, pin 415a presses the base portions 
413b and the paired arms 413 are opened and closed accordingly. 
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[01 09] On rotary shaft 420 of the driving motor 41 6. there is provided rotary disk 421 , and the number of rotations of 
the driving motor 416 is detected by the timing with which cut-out 421a formed on the rotary disk 421 traverses photo- 
coupler 422, to control opening and closing of the paired arms 413. 

[01 1 0] On the supporting member 41 2 of the cassette clinch 41 1 , there are provided a pair of lock-releasing rods 430 
which release the lock by locking mechanism 308 of cap 907. These paired lock-releasing rods 430 are supported by 
plate 431 on the supporting member 412 to be slidable, and solenoid 432 is linked with lock-releasing rod 430 on one 
side, and this lock-releasing rod 430 is linked with lock-releasing rod 430 on the other side through linking lever 433 so 
that both lock-releasing rods may interlock each other. 

[01 1 1 ] The paired lock-releasing rods 430 are constantly urged to the initial positions by springs 434, and when the 
supporting member 412 is brought into contact with cap 907 of cassette 9 at the position to which the cassette clinch 
41 1 moves and solenoid 432 is moved, the paired lock-releasing rods 430 are projected and enter lock holes 909 to 
release the lock of lock-releasing mechanism 908. 

[01 1 2] Due to the lock release of the locking mechanism 908. the paired arms 41 3 are closed and claw sections 413a 
are engaged with a pair of levers 910 of cap 907. Under this state, the cassette clinch 41 1 is moved downward, storage 
phosphor plate 12 is drawn out of cassette 9, and supporting frame 400 is moved to be conveyed to sub-scanning sec- 
tion 50 while holding the storage phosphor plate 12 which is drawn out to the cassette clinch 41 1 . 
[01 1 3] After completion of image reading for the storage phosphor plate 1 2, the supporting frame 400 is moved to the 
opposite direction to be returned to the prescribed position, then, cassette clinch 41 1 is moved upward and the storage 
phosphor plate 12 is loaded in cassette 9. In this case, when the storage phosphor plate 12 is loaded in cassette 9 with- 
out operating the paired lock-releasing rods 430 and cap 907 is closed, the lock mechanism locks the cap 907 automat- 
ically. 

[0114] Image reading section 5 is built in apparatus main body 2 of radiographic image reading apparatus 1. and is 
arranged at the position below operation section 7. Sub-scanning section 50 provided on the image reading section 5 
conveys main scanning section 51 in the sub-scanning direction. 

[01 1 5] In the sub-scanning section 50, guide shaft 500 in the direction facing the storage phosphor plate 1 2 and ball 
screw 501 are arranged to be in parallel with each other as shown in Figs. 12. 13, 18 and 19. The guide shaft 500 is 
positioned at the upper part and the ball screw 501 is positioned at the lower part, and main scanning section 51 is held 
vertically by the guide shaft 500 and the ball screw 501 to be movable horizontally. 

[01 1 6] On the ball screw 501 , there is provided direct drive motor 502, and the ball screw 50 1 -is driven by direct drive 
motor 502 to rotate and thereby to move the main scanning section 51 in the sub-scanning direction. 
[0117] As shown in Fig. 19, the main scanning section 51 is composed of laser beam generating section 510, polygon 
mirror 51 1 . fe lens constituting converging object 512, reflecting mirror 513 and acceptance section 51 4 which are sol- 
idly structured. The laser beam generating section 510 has therein a gas laser solid-state laser or a semiconductor 
laser as a light source. As an excitation light, the laser beam generating section 510 generates a laser beam wherein 
an emission intensity is forced. 

[0118] A laser beam passes through an optical system and arrives at polygon mirror 51 1 where the laser beam is 
deflected, then is converged by fe lens constituting converging object 512, and is deflected by reflecting mirror 513 in 
terms of optical path to be led to storage phosphor plate 12 as a scanning light for stimulating excitation. Then, image 
reading is conducted when stimulating emission generated by the storage phosphor plate 12 scanned by the aforesaid 
laser beam is accepted by the acceptance section 514. The acceptance section 514 is structured by long photomulti- 
plier 514a and flat converging plate 514b. 

[0119] A laser beam enters long photomultiplier 514a and is converted photoelectrically into electric signals corre- 
sponding to the incident light. Namely, the stimulating emission passes through flat converging plate 514b and enters 
long photomuttiplier 514a to be converted photoelectrically. Therefore, output current corresponding to radiographic 
images can be obtained. The output current from the long photomultiplier 514a is converted into voltage signals by an 
unillustrated currenWoltage converter located inside reading control section 61 , and then is converted into digital image 
signals by A/D converter after amplified by an unillustrated amplifier. Then, digital image signals are outputted succes- 
sively to main CPU 60 where various image processing including gradation processing are conducted, and the signals 
are stored in disk for image 63 as they are, or displayed on CRT 70. 

[0120] The reading control section 61 is arranged so that various kinds of synchronization signals coming from poly- 
gon mirror 51 1 and detection signals for the starting position coming from a photosensor (not shown) which detects the 
starting position of sub-scanning may be inputted in the reading control section, and main scanning section 51 is moved 
from the starting position at the prescribed speed in the sub-scanning direction, while being synchronized with the main 
scanning made by the polygon mirror 51 1 . 

[0121] The present embodiment employs a system of incidence which is almost vertical in which an incidence angle 
for irradiation on storage phosphor plate 12 is 5 degrees to the surface of the storage phosphor plate 12. 
[0122] The feed/load time of the radiographic image reading apparatus 1 is defined to be a period of time from the 
moment when cassette 9 is loaded in cassette stacker 3 to start reading up to the moment when the cassette is ready 
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to be drawn out (175 jim reading). When the mode is a sleep mode, approximately 10 seconds are added. Further, 
when the maximum amount of arriving radiation on the storage phosphor plate 12 exceeds 20 mR, a maximum of 18 
seconds is added. 

[0123] Image reading conducted by image reading section 5 of the radiographic image reading apparatus 1 will be 
5 explained in detail as follows. 

[0124] With regard to film speed on the image reading section 5, it is possible to establish the film speed in the afore- 
said three steps for each region. 

[0125] Namely, the film speed includes low speed (s = equivalent to 50 - 200), standard speed (s = equivalent to 200 
- 1000) and high speed (s = equivalent to 1000 - 5000), and values represented by s are defined to be the values 
10 wherein photomultiplier tube (PMT) sensitivities are relatively expressed under the condition of the standard of the PMT 
sensitivity of s = 200 which corresponds to output of a digital value of 1535 for X-ray irradiation of 2.58 x 10" 7 C/kg (1 
mR). 

[0126] When a grid is arranged in the direction designated by the marks showing the upper and lower sides of a cas- 
sette, a moire can be removed, and grids respectively of 34, 40, 60 and 80 lines/cm, for example, are used as a grid to 
15 be used. 

[0127] Contents of correction made by the image reading section 5 are corrections for irregularity in the main scan- 
ning direction on an apparatus (S), irregularity in the longitudinal direction (F) and irregularity in polygon (P). 
[0128] As correction data, there are maintained data in two types of parameters of 87.5/175 urn for each content of 
correction. 

20 [0129] On system control section 6, there are provided main CPU 60 and reading control section 61 which are struc- 
tured as follows. 

[0130] On the system control unit, there are conducted removal of moire and various kinds of corrections. It is used 
for image transmission with image control board (ICU). It is possible to display XGA - 24-bit color images. 
[0131] As a hard disk, system disk 62 in which system programs are stored and image disk 63 in which image infor- 
ms mation is stored are connected to the system control section 6. 

[0132] With regard to image data output, it is possible to switch either priority of host computer output or priority of 
hard copy through establishment made by a user. 

[0133] The system control section 6 conducts the following image processing by the use of a software. As gradation 
processing, it establishes algorithm for each region based on a radiographing menu. In an automatic mode, it conducts 
30 LUT rotation • shifting through ROI setting and histogram analyses, while, in a manual mode, it conducts gradation 
processing through fixed LUT. 

[0134] For frequency processing, it conducts frequency exaggeration. For equalization, it compresses a dynamic 
range of image signals. For coping with split radiographing, it copes with 2-split (longitudinal and lateral) radiographing 
and 4-split radiographing. As an algorithm, processing conditions are determined for the prescribed one split, and they 
35 are applied to overall images. With regard to handling of images, it handles as one image. 

[0135] For confirmation of irradiation, irradiation on an arbitrary polygon is confirmed automatically. However, a front 
breast, a side breast, abdominal region simplicity and a front pelvis are limited to a rectangle which is in parallel with 
edges of an image. 

[0136] With regard to judgment of an image direction, whether the head-to-tail direction of the human body is in the 
40 longitudinal direction of an image or it is in the lateral direction of an image is judged automatically. However, it is pos- 
sible to apply to a front breast, an infant front breast, a breast simplicity and a front pelvis only to which the invention is 
not limited. 

[0137] Image data which have been subjected to image processing are stored in image disk 63 representing a hard 
disk. 

45 [0138] As ID information of a patient, it is possible to input a patient name through a table of the Japanese syllabary 
displayed on CRT 70, and types of letters to be used include, for example, katakana and Arabic figures. It is also pos- 
sible to input by means of ID numbers automatically. It is further possible to input by means of Chinese characters from 
a patient registration terminal. 

[01 39] A unit of registration of ID information of a patient is a unit for inspection. For example, one inspection can cover 
so up to 24 shots. The maximum number of inspections for which an appointment can be fixed is 100, for example. 

[0140] On operation section 7. there are provided CRT 70 and touch panel 71 , and on the CRT 70, there are displayed 
inspection appointment, operations for registration of a patient, states and setting of various parts in an apparatus and 
images which have been read. 

[0141] As CRT 70, a 15-inch CRT (24-bit color, monochromatic 256 gradation • resolution 1024 x 768), for example. 
55 is used and operation input is made through touch panel 71 located on the CRT 70. 

[0142] Incidentally, the radiographic image reading apparatus of the present embodiment can also be used as a radi- 
ographic image erasing apparatus which erases residual images remaining on a storage phosphor plate from which 
radiographic images have been read by another radiographic image reading apparatus. In this case, plate holding sec- 
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tion 4 first moves in the X-direction tp to the prescribed position in the X-cfirection where storage phosphor plate 12 can 
be taken out in the vertical direction from the cassette 9 designated by instruction input from operation section 7, as 
shown with S1 in Fig. 20. then, as shown with S2, the plate holding section 4 takes out the storage phosphor plate 12 
in the vertical direction from the cassette 9 designated by instruction input from operation section 7 at that prescribed 
5 position in the X-direction, and holds it. and next, the plate holding section 4 conveys the storage phosphor plate 12 
which it is holding in the vertical direction to the cassette 9 in which the storage phosphor plate 12 has been loaded as 
shown with S6, sipping S3 - S5, and erases residual images remaining on the storage phosphor plate 12 with erasing 
light from a source of erasing light of erasing section 6 while loading the storage phosphor plate 12 in the cassette 9. 

10 Embodiment 2 

[0143] A radiographic image reading apparatus in the present embodiment is an apparatus wherein the radiographic 
image reading apparatus in Embodiment 1 has partially been modified. Now. all the points changed from the radio- 
graphic image reading apparatus in Embodiment 1 will be explained as follows. 

is [0144] In contrast to the radiographic image reading apparatus in Embodiment 1 which is controlled as explained 
based on Fig. 20, in the radiographic image reading apparatus in Embodiment 2, image reading section 5 conducts 
main scanning MS by a laser beam in the vertical direction, and it is fixed as shown in Fig. 26, and in the first place 
(S41) t piate holding section 4 is moved in the X-direction up to the prescribed take-out position in the X-direction where 
the piate holding section 4 can take out storage phosphor plate 12 from the cassette 9 designated by instruction input 

20 from operation section 7 in the vertical direction, then in the second place (S42), the storage phosphor plate 1 2 is taken 
out at the take-out position and held, and simultaneously with that, image reading section 5 is moved in the X-direction 
up to the prescribed position in the X-direction where the image reading section 5 can properly read images on the stor- 
age phosphor piate 1 2 taken out at the aforesaid position, to be stopped at that prescribed position in the X-direction, 
then, in the third place (S43), the image reading section 5 is moved in the Y-direction under the state where the plate 

25 holding section 4 is fixed, and thereby the image reading section 5 reads radiographic images recorded on the storage 
phosphor plate 12 held in the plate holding section 4, then in the fourth place (S44), the image reading section 5 is 
moved to its original position in the Y-direction, and simultaneously with this, the plate holding section 4 loads the stor- 
age phosphor plate 12 in the cassette at the prescribed position in the Y-direction. and erases residual images remain- 
ing on the storage phosphor plate 12, and in the fifth place (S45), the plate holding section 4 and the image reading 

30 section 5 move in the X-direction to return to home positions. 

[0145] Due to the foregoing, it is possible to shorten the total time required to read radiographic images recorded on 
the storage phosphor plate mentioned above by moving the image reading section 5 in the X-direction while the plate 
holding section 4 is taking out the storage phosphor plate 12. 

35 Embodiment 3 

[0146] Embodiment 3 will be explained with reference to Figs. 27 and 28. As shown in Fig. 27, image reading section 
5 is provided on plate holding section 4 and is moved in the X-direction in the same manner as in the plate holding sec- 
tion 4. The image reading section 5 conducts main scanning MS by a laser beam in the Y-direction and reads radio- 

40 graphic images recorded on the storage phosphor plate 12 through laser scanning. 

[0147] Namely, as shown in Fig. 28, in the first place (S1), plate holding section 4 and image reading section 5 plus 
erasing section 13 both provided on the piate holding section 4 are moved to the prescribed take-out position in the X- 
direction where the plate holding section 4 can take out storage phosphor plate 12 almost vertically from the cassette 
9 designated by instruction input coming from operation section 7. 

45 [0148] Then, in the second place (S2), the image reading section 5 reads radiographic images recorded on the stor- 
age phosphor plate 12 which is being taken out by the plate holding section 4 f when the piate holding section 4 takes 
out the storage phosphor plate 12 almost vertically from the cassette 9 designated by instruction input coming from 
operation section 7 at the prescribed take-out position in the X-direction, for sub-scanning, and when the image reading 
section 5 oscillates a laser beam in the Y-direction for scanning. 

so [0149] in the third place (S3), when the image reading section 5 finishes reading the radiographic images recorded 
on the storage phosphor plate 12. the piate holding section 4 causes the erasing section 13 to erase residual images 
remaining on the storage phosphor plate 12 while the piate holding section 4 is conveying, almost vertically, the storage 
phosphor piate 12 from which the radiographic images have been read by the image reading section 5 to the cassette 
9 for loading the storage phosphor plate 12. 

55 [0150] Lastly (S4). the plate holding section 4 and the image reading section 5 plus the erasing section 13 both pro- 
vided on the plate holding section 4 are moved to their home positions in the X-direction. 

[01 51 ] Due to this, it is not necessary to bend the storage phosphor piate 1 2 for conveying it and it is therefore possible 
to make the floor space small, because radiographic images recorded on the storage phosphor plate 12 are read while 
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the storage phosphor plate 12 taken out is kept to be in the vertical direction. 

[0152] Since the longitudinal direction of the storage phosphor plate 12 is almost vertical, in particular, a floor space 
for the apparatus can be small, and further, since the oscillating direction of a laser beam for scanning is almost hori- 
zontal, the direction of scanning by a laser beam agrees with the lateral direction of the storage phosphor plate, a 
deflection angle of the laser beam is small, a difference of image quality between a central portion and an edge portion 
of an image plane is small, thereby, radiographic images recorded on the storage phosphor plate can be read properly. 
[0153] Further, it is possible to read rapidly radiographic images recorded on storage phosphor plate 1 2, because of 
the structure to read radiographic images recorded on storage phosphor plate 12 by oscillating a laser beam almost in 
the horizontal direction for scanning while taking out the storage phosphor plate 1 2 almost in the vertical direction from 
the cassette 9 set in cassette setting section 3. 

[0154] Since it is further possible to set plural cassettes 9 in the cassette setting section 3 so that storage phosphor 
plate 12 may be mostly in parallel with a plane formed by the vertical direction and the Y-direction to be different from 
others in terms of position in the X-direction ( it is possible to take out the storage phosphor plate 1 2 from one cassette 
9 and to set another cassette in another setting position simultaneously, which improves work efficiency. 
[0155] In addition to the foregoing, plate holding section 4 can take out storage phosphor plate in the vertical direction 
from any cassette 9 set in the cassette setting section 3, and can hold it. Therefore, even when arranging so that stor- 
age phosphor plate 12 having a larger area may also be read, a larger floor space is not required, and no space is 
required in the periphery of the position of installation in the horizontal direction, and it hardly happens that the cassette 
9 which is wrongly set is hit or something is thrown at it. 

[0156] Further, since the plate holding section 4 holding storage phosphor plate 12 and the image reading section 5 
have only to be moved in the X-direction and set at the prescribed relative position in the X-direction, it is technically 
easy to set at the prescribed relative position which is required by laser scanning. 

[01 57] Further, only one plate holding section 4 can load in any cassette 9 set in cassette setting section 3 the storage 
phosphor plate 12 which has been taken out, which makes the structure simple. 

[0158] Further, since both loading the storage phosphor plate 12 in cassette 9 and erasing residual images remaining 
on the storage phosphor plate 12 can be conducted simultaneously, it is possible to shorten the cycle time for image 
reading. 

[0159] Incidentally, as an example of variation of the present example, it is also possible to arrange so that the image 
reading section 5 reads radiographic images recorded on the storage phosphor plate 12 by oscillating a laser beam in 
the Y-direction for scanning, while the plate holding section 4 is conveying the storage phosphor plate 12 almost in the 
vertical direction when the plate holding section 4 is conveying the storage phosphor plate 12 to the cassette 9 almost 
in the vertical direction to load the storage phosphor plate 12, for sub-scanning, in place of that the image reading sec- 
tion 5 reads radiographic images recorded on the storage phosphor plate 1 2 which is being taken out by the plate hold- 
ing section 4 when it takes out the storage phosphor plate 12 from cassette 9 almost in the vertical direction. 
[0160] Due to this, it is possible to quickly load in the cassette the storage phosphor plate from which the recorded 
radiographic images have been read. 

Embodiment 4 

[01 61 ] The present embodiment is a variation of Embodiment 3, and the present embodiment is different from Embod- 
iment 3 on the point that reading section 5 is fixed in the present embodiment, while the reading section 5 is provided 
on the plate holding section 4. 

[0162] Namely, as shown in Fig. 29, in the first place (S21), plate holding section 4 and erasing section 13 which is 
provided on the plate holding section 4 are moved to the prescribed take-out position in the X-direction where the plate 
holding section 4 can take out storage phosphor plate 12 almost in the vertical direction from the cassette 9 designated 
by instruction input coming from operation section 7. 

[0163] Then, in the second place (S22), the plate holding section 4 takes out the storage phosphor plate 12 almost 
in the vertical direction from the cassette 9 designated by instruction input coming from operation section 7 at the afore- 
said prescribed take-out position in the X-direction, and holds it. 

[0164] Then, in the third place (S23), the plate holding section 4 moves in the X-direction and stops at the prescribed 
reading position in the X-direction. 

[0165] In the fourth place (S24), image reading section 5 reads radiographic images recorded on storage phosphor 
plate 12 which is being taken out by plate holding section 4 when the image reading section 5 oscillates a laser beam 
in the Y-direction for scanning while the storage phosphor plate 12 is subjected to sub-scanning when the plate holding 
section 4 holding the storage phosphor plate 12 moves the storage phosphor plate 12 in the vertical direction under the 
condition that the plate holding section 4 is fixed. 

[0166] Then, when the image reading section 5 finishes reading the radiographic images recorded on the storage 
phosphor plate 1 2, the plate holding section 4 holding the storage phosphor plate 1 2 returns the storage phosphor plate 
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12 to its original position in the vertical direction, in the fifth place (S25). 

[0167] Then, in the sixth place (S26). the plate holding section 4 moves in the X-direction and stops at the aforesaid 
prescribed loading position in the X-direction. 

[0168] Then, in the seventh place (S27). the plate holding section 4 conveys the storage phosphor plate 12 almost in 
5 the vertical direction at the prescribed loading position in the X-direction, and causes erasing section 1 3 to erase resid- 
ual images remaining on the storage phosphor plate 12, while loading the storage phosphor plate 12 in the cassette 9. 
[0169] Then, lastly (S28), the plate holding section 4 and the image reading section 5 plus the erasing section 1 3 both 
provided on the plate holding section 4 are moved to their home positions in the X-direction. 

[0170] Due to this, it is not necessary to bend the storage phosphor plate for conveying it and it is therefore possible 
io to make the floor space small, because radiographic images recorded on the storage phosphor plate are read while the 
storage phosphor plate taken out is kept to be in the vertical direction, and it is easy to make accurate image reading 
possible, because the image reading section 5 is fixed. 

[0171] The invention makes it unnecessary to bend a storage phosphor plate for conveying it and makes the floor 
space for the apparatus small, because radiographic images recorded on the storage phosphor plate are read white the 
is storage phosphor plate taken out is kept to be in the vertical direction. 

[0172] Even when arranging so that a storage phosphor plate having a larger area may also be read, a larger floor 
space is not required, and no large space is required in the periphery of the position of installation in the horizontal 
direction, and a cassette stacker and a plate holding section can be made to be simple in terms of structure and to be 
inexpensive, and further, interruption processing is possible even when a conveyance path with a curved surface where 
20 a jam of a storage phosphor plate tends to happen is not provided. 

[01 73] It is easy to set a storage phosphor plate at the prescribed relative position which is required by laser scanning. 
[0174] A cassette stacker can be made to be simple in terms of structure and to be inexpensive, and further, interrup- 
tion processing is possible even when a conveyance path with a curved surface where a jam of a storage phosphor 
plate tends to happen is not provided. Since an image reading section is fixed in the X-direction, it is easy to make sta- 
rs ble and accurate image reading to be possible for a long time. 

[0175] Even when arranging so that a storage phosphor plate having a larger area may also be read, a larger floor 
space is not required, and a cassette stacker can be made to be simple in terms of structure and to be inexpensive, and 
it is further possible to shorten the total time required for reading radiographic images recorded on the aforesaid one 
storage phosphor plate, by moving the image reading section in the X-direction while the plate holding section is taking 
30 out the storage phosphor plate. 

[01 76] A single plate holding section can take out a storage phosphor plate from any cassette which is set in the cas- 
sette stacker, and can load the storage phosphor plate in either cassette set in the cassette stacker, which makes the 
structure simple. 

[0177] Incidentally, interruption processing in the invention means that a storage phosphor plate is taken out of a cas- 
35 sette which is set newly even when some cassettes from which no image has been read are set already, and image 
reading is conducted from that storage phosphor plate. 

Claims 

40 1 . An apparatus for reading a radiographic image, comprising: 

a holding section for holding a medium taken out from a cassette, wherein the medium has a recording surface 
on which the radiographic image is stored, the hold section holding the medium such that the orientation of the 
recording surface is substantially vertical; and 
45 a reading section for reading the radiographic image on the recording surface of the medium held by the hold- 

ing section, thereby obtaining radiographic image information from the recording surface. 

2. The apparatus of claim 1 , wherein the holding section takes the medium out from the cassette in a vertical direction. 

so 3. The apparatus of claim 1 , wherein at least one of the holding section and the reading section moves so as to come 
close to the other one after the holding section takes the medium out from the cassette. 

4. The apparatus of claim 2, wherein at least one of the holding section and the reading section moves so as to come 
close to the other one after the holding section takes the medium out from the cassette and the holding section 

55 holds the medium such that the orientation of the recording surface is substantially vertical. 

5. The apparatus of claim 1 , further comprising: 
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a stacker on which the cassette is placed, wherein the holding section takes the medium out from the cassette 
placed on the stacker. 

6. The apparatus of claim 5, wherein on the stacker can be placed a plurality of cassettes. 

7. The apparatus of claim 5, wherein the cassette has the largest surface and the cassette is placed on the stacker 
such that the orientation of the largest surface of the cassette is substantial!/ vertical. 

8. The apparatus of claim 5, wherein the holding section takes the medium out from the cassette in a vertical direction. 

9. The apparatus of claim 8, wherein at least one of the holding section and the reading section moves so as to come 
close to the other one after the holding section takes the mecfium out from the cassette and the holding section 
holds the medium such that the orientation of the recording surface is substantially vertical. 

w 1 0. The apparatus of claim 1 , wherein the reading section conducts a main scanning in a vertical direction and a sub- 
scanning in a direction crossing at right angles with the direction of the main scanning for the medium. 

11. The apparatus of claim 10, wherein the medium is a plate provided with a strageable phosphor and the reading 
section comprises irradiating means for irradiating exciting light onto the medium and reading means for reading 

20 light emission stimulated by the exciting light. 

12. The apparatus of claim 3, wherein the reading section conducts a main scanning in a vertical direction and a sub- 
scanning in a direction crossing at right angles with the direction of the main scanning for the medium. 

25 1 3. The apparatus of claim 5, further comprising: 

a display section provided close to the stacker in a substantially horizontal direction and for displaying the radi- 
ographic image information. 

30 14. The apparatus of claim 13, wherein the display section comprises a touch panel with which information can be 
inputted by touching the touch panel. 

1 5. The apparatus of claim 2, wherein the reading section reads the radiographic image on the recording surface of the 
medium while the holding section is putting the medium into the cassette or while the holding section is taking the 

35 medium out from the cassette. 

16. The apparatus of claim 14, wherein the reading section conducts a sub-scanning in a vertical direction and a main 
scanning in a direction crossing at right angles with the direction of the sub-scanning for the medium. 

40 1 7. The apparatus of claim 15, wherein the reading section conducts a sub-scanning in a vertical direction and a main 
scanning in a direction crossing at right angles with the direction of the sub-scanning for the medium. 

1 8. The apparatus of claim 1 5, wherein at feast one of the holding section and the reading section moves so as to come 
close to the other one and the holding section holds the medium such that the orientation of the recording surface 
45 is substantially vertical. 
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(54) Radiographic image reading apparatus 

(57) An apparatus for reading a radiographic image 
is provided with a holding section for holding a medium 
taken out from a cassette, wherein the medium has a 
recording surface on which the radiographic image is 
stored, the hold section holding the medium such that 
the orientation of the recording surface is substantially 
vertical: and a reading section for reading the radio- 
graphic image on the recording surface of the medium 
held by the holding section, thereby obtaining radio- 
graphic image information from the recording surface. 
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